Objective: To characterize habitual visual acuity, contrast sensitivity, spectacle use, and eye care utilization in a large sample of older adults residing in nursing homes.
P

REVIOUS RESEARCH HAS DOCUmented that residents of nursing homes in the United
States and other industrialized countries have high vision impairment rates. Depending on the study population and methods of measuring and defining vision impairment, these rates have ranged from 3 to 15 times higher than corresponding estimates for community-dwelling older adults of the same age. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Much of this impairment is due to correctable conditions, including refractive error and cataract. 1, 11, 12 These cases of remediable vision impairment and preventable blindness are not limited to residents with serious cognitive impairment but are also present in those with more minor cognitive deficits. The vision impairment rates in nursing homes may be particularly exacerbated in racial/ethnic minorities, with one study indicating that African American individuals in the sample were 50% more likely to be blind compared with white individuals, even though 40% of this blindness was treatable or preventable. 1 Reasons for these high vision impairment rates among nursing home residents are not fully understood. A variety of factors may contribute, including that persons with vision impairment may be more likely to be admitted to nursing homes, 13 nursing home residents may have limited accessibility to doctors' offices because of lack of transportation and escort availability, 14 residents may not wear spectacles even though they have them, 15 family and health care professionals may believe that cognitively impaired persons do not personally benefit from treatments to improve vision, and there is a shortage of eye care professionals who routinely serve clientele living in nursing homes. 2 Herein, we report the results of a crosssectional study on a large sample of older adults residing in nursing homes in the Birmingham, Alabama, area (N=380) with respect to habitual visual acuity, contrast sensitivity, use of spectacles, and eye care utilization.
METHODS
The institutional review board at the University of Alabama at Birmingham approved the CME course available at www.archophthalmol.com study protocol, and the study followed the tenets of the Declaration of Helsinki. Of the 33 licensed nursing homes in and around Birmingham identified for potential recruitment, 17 participated as sites for this project. The balance were not used as sites because they were either greater than a 30-minute journey by car from University of Alabama at Birmingham, there was already a large interventional research study ongoing in the facility, or the administrator declined participation on behalf of the facility.
All 17 facilities had optometric services available to residents in that a licensed optometrist visited the facility on a routine basis (eg, monthly, bimonthly) to provide eye care services. On admission to the nursing home, the resident and/or the resident's sponsor (a family member or state-appointed guardian) had the option of electing for the resident to receive these services. Before the provision of any care not typically covered by the resident's insurance, the sponsor was contacted to determine if the sponsor would cover the expense. In Alabama, for those persons insured with Medicaid (the carrier for the vast majority of nursing home residents in Alabama), the cost of 1 comprehensive eye examination and new spectacles every 2 years is covered, and if there is a diagnosis, eye care costs for treating that condition will also be covered.
Potentially eligible residents were first identified by the nursing unit charge nurse as persons who would be able to answer simple questions about vision and daily activities in the nursing home, were at least 55 years of age, and spoke English. Written informed consent was obtained from all participants and also the resident's sponsor after explaining the nature and possible consequences of the study. Following consent, the MiniMental State Examination (MMSE) 16 was administered by a trained project staff member; those scoring lower than 13 were excluded from final enrollment since comprehension of simple requests and questionnaire items was critical to valid measurement in the protocol. Previous research has indicated that persons with mild to moderate cognitive impairments (those with MMSE scores as low as 13) can reliably report on their health and well-being when questionnaire items and responses are presented in a simple format and administered by interview. [17] [18] [19] The medical record was used as a source for demographic variables (age, sex, race/ethnicity, and education, which were also verified by interview); current chronic medical conditions, including specific eye conditions listed in the medical record; the date of the last eye examination if one had been carried out; months of residence in the nursing home; and health insurance status.
Residents were asked about the current and previous use of spectacles. Distance and near visual acuity and contrast sensitivity were assessed in each eye separately and together. Testing was carried out in either the resident's room or another private area with adequate lighting. The resident used whatever correction he or she would normally use for tasks at that distance in everyday life. Distance acuity was assessed using the Early Treatment of Diabetic Retinopathy Study (ETDRS) chart 20 using its standard protocol and expressed as logarithm of the minimum angle of resolution (logMAR). Near acuity was assessed using the Lighthouse Near Visual Acuity Test (modified ETDRS) administered at 40 cm according to its standard protocol. Contrast sensitivity was evaluated using the PelliRobson chart 21 and its standard protocol and scored by the letterby-letter method. 22 Results of visual function testing were made available to the eye care professional working in the facility if there was no record of the resident having had an eye examination within the past 6 months.
The resident's sponsor was interviewed by telephone to obtain information on the resident's spectacle use and whether vision-related concerns were a reason why the person moved to a nursing home.
RESULTS
Of the 17 participating facilities, 16 were for-profit facilities (14 corporate and 2 privately owned) and 1 was a nonprofit facility (religiously affiliated). The number of licensed beds in facilities ranged from 64 to 230 (mean [SD], 134 [47]). Of the 795 persons approached for recruitment, 593 agreed to be screened for eligibility. Those who refused to be screened were similar to those who agreed to screening with respect to sex distribution but were more likely to be Asian, older by 1 year on average, and resided a shorter time (by 1 month on average) in the nursing home (all PϽ.05). Of the 593 persons screened for eligibility, 380 persons met the eligibility criteria for enrollment. Those who met the eligibility requirements were younger on average by 3 years (PϽ.001) but were similar to those who did not meet eligibility criteria with respect to race/ ethnicity, sex, and length of stay in the nursing home. Table 1 lists the demographic and medical characteristics of enrollees. The sample ranged in age as high as 102 years of age, but the majority of residents (75%) were in their 70s or 80s. One-fourth of the sample was African American, with the rest being white of nonHispanic origin for the most part. The vast majority was female (81%). Almost half (49%) had not completed high school. Most MMSE scores fell within 16 to 26. Residents averaged about 5 to 6 chronic medical conditions. The average length of stay in the nursing home was 2 years and ranged from recently admitted to 12 years. Most participants (82%) had Medicaid and/or Medicare, slightly more than half had both (54%), and 90% of the sample had some form of health insurance.
A relatively small portion of the sample had what would be considered to be good binocular visual acuity (20/25 or better), with 5% and 10% having distance and near acuity in that range, respectively ( Table 2) . Based on binocular estimates of distance acuity, about 46% of the sample had visual acuity worse than 20/60. When this vision impairment rate was computed based on only those with good mental status (MMSE scoreՆ 24), about 34% of the sample had binocular distance visual acuity worse than 20/60. About 6% of the entire sample had a visual acuity of 20/200 or worse in the better eye using a distance acuity test and about 10% using a near acuity test. Estimates of near acuity were slightly poorer than for distance acuity (by about a line). Binocular acuity was slightly better than the acuity in the better eye, whether measured for distance or near. Twentyfour percent of the sample had distance acuity in the worse eye of 20/200 or worse; this value was 30% for near acuity. Using the vision impairment definition from a recent study of nursing homes in Maryland and Delaware (worse than 20/40 at distance in the betterseeing eye), 2 57.3% of the sample would be considered to be visually impaired. Binocular contrast sensitivity was less than 1.50 in 76% of participants, with 14.5% of the sample having very severe impairment (score Ͻ0.90).
The vast majority of enrollees (96%) indicated that they had worn spectacles at some stage during their lives, and about three-quarters had spectacles now for both distance and near tasks (78%) ( Table 3) . Most reported wearing these spectacles (88%); for those who wore them, 61% did so all or most of the time. For those who had spectacles but did not wear them, the cited reasons for nonwear were varied but most said that they do not need them, cannot see with them, and/or that Abbreviation: logMAR, logarithm of the minimum angle of resolution. a Of the study sample (N = 380), we were unable to obtain data on 3 participants for distance acuity, 4 for near acuity, and 5 for contrast sensitivity because of refusal to cooperate with testing. they do not help. When enrollees were asked when their most recent eye examination was, 28% responded that they had an examination within the past year. Twenty percent indicated that the last examination was more than 2 years ago or used verbiage indicating that it was a very long time ago. About one-third of participants responded "don't know" to this question. Ninetyone percent replied that vision was unrelated to their decision to live in a nursing home. When the resident's sponsor was interviewed about some of these same issues, results were very similar to residents' responses ( Table 4) .
Review of the medical record indicated that 66% of resident records had no information about an eye examination ( Table 5 ). The presence of visual acuity impairment worse than 20/40 was unrelated to the presence of an eye examination noted in the medical record. With respect to ophthalmic diagnoses listed in the medical record, 8.2% had a notation of a glaucoma diagnosis in one or both eyes; 3.1%, diabetic retinopathy; 32.5%, cataract; and 4.6%, age-related macular degeneration. Nearly all participants' nursing home records (93%) had documentation that their sponsor had granted permission to the nursing home to provide eye care for the resident.
COMMENT
More than half of the residents in the sample (57%) were visually impaired using a common definition of vision impairment in that habitual visual acuity in the better eye was worse than 20/40. Unfortunately, there are no epidemiological studies on vision impairment in communitydwelling older adults in Alabama or the southeastern United States using similar measurement methods in which to place this prevalence rate in context. Using studies of community-based samples of individuals 60 years or older in other US regions and the same definition of vision impairment as a reference, vision impairment rates from these studies range from approximately 10% to 20%. [23] [24] [25] [26] [27] Thus, the prevalence of vision impairment in our sample is higher relative to older-adult communitybased populations in the United States, consistent with previous studies on the visual status of residents in US nursing homes. 1, 2, 4 The vision impairment rate for this Birmingham nursing home sample (57%) is higher than the 38% reported in a previous study on nursing homes in Maryland and Delaware. 2 It is unknown to what extent the higher prevalence in Alabama represents a truly exacerbated public health problem or whether methodological factors are largely responsible for the difference in the estimates. The age, sex, and race/ethnicity distributions of the 2 samples are very similar; however, other differences exist between the studies. Sixteen of 17 nursing home sites in the present study were for-profit, whereas in the West et al study, 2 61% were for-profit. There was a mental status minimum requirement in the present study (MMSE scoreՆ 13) but not in the West et al study. 2 Regardless of these differences, the present study contributes to the growing body of evidence that visual impairment continues to exist at a very high level within nursing home populations in the United States. In addition to distance acuity, this study assessed near visual acuity and contrast sensitivity, which were not reported in previous studies on nursing home residents in the United States. 2, 4, 9, 12, 14 The distribution of near visual acuity values reflected those for distance acuity except the near acuity distribution was shifted about one line poorer on the acuity chart. For older persons prone to presbyopia who spend a great deal of time in bed or in a small room carrying out close activities or who have limited mobility (as do many nursing home residents), the integrity of near visual acuity has high relevance. About 1 in 4 residents (28.5%) had binocular near visual acuity that was worse than 20/60, a common definition for low vision. This relatively high rate of near visual acuity impairment may be due to a lack of correction or undercorrection of presbyopia. Binocular contrast sensitivity, known to be critical for both mobility and reading, [28] [29] [30] [31] was abnormal (PelliRobson scores worse than 1.5) in 3 of 4 residents.
The vast majority of residents had some type of spectacle correction and reportedly used this correction most of the time. This observation is encouraging because it suggests that if refractive error in nursing home residents is corrected with new spectacles, they would actually wear the correction and thus visually benefit from it. The reasons cited for nonuse of spectacles, although mentioned by a minority of the sample, are also instructive in that they suggest ways to optimize the use of spectacles in this population, such as ensuring the prescription and fit are appropriate and encouraging nursing care staff to facilitate care and proper storage of spectacles.
Although it is widely recognized that visual impairment negatively impacts health-related quality of life and causes activity difficulties in older adults, 32, 33 for the vast majority of residents visual impairment did not consciously influence the decision to move to the nursing home where focused supervision and assistance with the activities of daily living would be readily available. This was also verified by the sponsors interviewed. There remains the possibility that visual impairment had an indirect or a secondary influence on the decision to reside in a nursing home, not consciously acknowledged by resident or sponsor, since a recent Australian study found that the presence of visual impairment was an independent contributor to subsequent nursing home placement. 34 It appears that routine eye care may not be taking place for a substantial segment of the nursing home residents in our sample, as implied by our data in several ways. First, 20% indicated that their most recent eye examination was more than 2 years ago or indicated it was a very long time ago, with another 30% indicating that they had no recollection of an eye examination. This was the case even though the vast majority of the sample (90%) had health insurance. Because cognitive impairment is common among persons residing in nursing homes, these selfreported data on the most recent eye examination might be viewed as unreliable. However, the medical record itself contained no record of or reference to an eye examination for 66% of the enrollees. Finally, the visual impairment rates for this sample are very high (57%), as discussed earlier. Information about the extent to which this visual impairment is remediable was unavailable to the study, so whether high visual impairment rates can be interpreted as underutilization of routine eye care may be questionable. Yet some credence is lent to this possibility based on a previous study estimating that 37% of the visual impairment and 20% of the blindness among nursing home residents is remediable by refractive error correction. 1 Strengths of this study include the use of several types of data sources to understand the visual status of nursing home residents, including interviews with resident and sponsor, medical record abstraction, and the assessment of the resident's central visual function using stateof-the-art measurement tools. Not only was distance acuity assessed, but also near acuity and contrast sensitivity, which were not examined in prior nursing home studies. To our knowledge, this is the first study on the visual status of nursing home residents in the southeastern United States. A large number of homes served as sites in the study. Study limitations must also be acknowledged. This study's protocol did not provide information on the causes of visual impairment identified or whether it was correctable. It was also beyond this study's scope to probe the possible mechanisms underlying apparently low eye care utilization in the nursing homes studied (eg, poor staff communication, inadequate understanding on the part of family sponsors on the importance of routine eye care). These issues are worthy of further study. To what extent these findings generalize outside Alabama or to governmentoperated nursing homes is unknown. The exclusion of persons with MMSE scores less than 13 may have biased prevalence estimates.
In summary, this study implies that more than half of persons residing in nursing homes in Birmingham have distance visual acuity in the better eye that is worse than 20/40; 10% have visual acuity of 20/200 or worse. Near visual acuity is slightly worse on average, by about a line, than distance acuity, implying that adequate correction of presbyopia may be lacking in this population. Approximately three-quarters of residents had abnormal binocular contrast sensitivity. The medical record had no record of or reference to an eye examination for more than half the residents enrolled despite the fact that the vast majority had health insurance that would cover eye care services. These findings underscore the need to better understand the causes of high visual impairment rates in nursing home residents and to evaluate interventions to improve the visual status of this population. 
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